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donna respectively; 1 2 Mr. Harley On the Physiological action of Atropine 
in Dilating tlic Pupil f* of Fuller On the Administration of Belladonna, 
and on certain Causes which modify its action ; 3 and of Lee On Opium 
and the Mydriatics.* 

The further investigation of these subjects offers an attractive field for 
future observers as well as to experimental physiologists. The object of 
this paper will have been fully attained if it succeeds in drawing more 
attention to the subject by exhibiting the mass of evidence which has already 
accumulated to sanction a belief in the mutual antagonism between opium 
and belladonna. 


Art. Y .—On Fracture of the Sternum. By Jons Asiiiiurst, Jr., M. P., 

late Senior Resident Surgeon to Pennsylvania Hospital. 

Patrick G-, a labouring man aged thirty-seven years, was admitted 

into my ward in the Pennsylvania Hospital on the 2Gth of December, 1861, 
with the following curious complication of injuries: His sternum was 
fairly broken across a little below the junction of the manubrium and 
gladiolus; his left clavicle was broken very obliquely at the outer third, 
and the sternal end luxated from its attachments, and riding down over 
the first rib and broken sternum; in addition to these injuries his left 
radius was obliquely fractured in its lower third. 

The accident had happened in this way: the man was riding in front of 
one of the small hand-cars used by workmen upon railways, and by a sud¬ 
den jolt had been thrown forwards between the wheels and beneath the 
axle of the car, which passing over him crushed his breast against the 
ground. 

The shock at the time of admission was considerable; the dyspnoea very 
great, and accompanied by constant coughing and spitting of blood. 
Great anxiety and a firm expectation of death tended to complicate what 
tinder the most favourable circumstances would have been a case of very 
doubtful prognosis. 

The displacement of the sternum was inwards, sc as to press upon and 
probably wound the lung, the upper fragment being depressed; the frac¬ 
tured clavicle allowed the shoulder to fall very much forward; while the 
deformity in the radius was eminently characteristic. 

The various injuries were dressed in the following manner: Compresses 
were placed over both portions of the sternum (so os to relieve the angular 
inward displacement), over the luxated sternal end of the clavicle and over 
the seat of fracture in the same bone, and were secured in their places by 
broad strips of adhesive plaster, and a bandage as firmly applied as could 

1 London Med. Rev., August, 1SG0. 

2 Edin. Med. Journ., vol. ii. part 1,1857, pp. 431-435. 

5 Proc. Royal Med. and Cliir. Soc., vol. xlii., 1859, pp. 2S9-308. 
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be borne by the patient Fox’s apparatus was applied for the fractured 
daviete, and the radius wus dressed in the manner usual in this hospital, 
viz in a Bond’s spliut with compresses above and bcloit 

The clavicle apparatus had to be removed m a few hours as it was 

(rriins was ordered to he administered every two hours. _ 

very^unfavourable, and it appeared extremely improbable that the po 

f l7tL 0 “XC 0 ha^ more easy, the dyspnoea less, and the 
amount of blood hi his expectoration slightly d,minified; he was stdl 
a very precarious statio n. but — ^^of t,’!e Apparatus 
re ttda^llnewas at this tl » P P«t«I fra bed.hair; his carbonate 

sari~ iS&X i 

As wouiu ue expccieu av it must be remembered, 

^“pparatrat all could be'borne, and orthopncca “ P h ‘“d 

the’thhd week by which time union was pretty firm, that treatment < 

Xthct^ 

optli, all apparatus was removed, the arm being merely supported in a 

6U The sternum was united without any pereeptib'e defonmty, the dSslorac 
lion or the sternal end of the clavicle was very much reduced, and Ok cure 
mt^t.t lw nrenounced under the circumstances very good, die was ins 
££d oHlm 1M, February, having been in the house *suc«y -even 
weeks He subsequently reported himself to me on the 11th 0 April, 
1802, having acquired considerable use of his arm but not able to raise 
the elbow above the level of the shoulder. 

Fractures of the sternum are generally the result of direct violence and 
of a very powerful force; instances are not wanting, however in which 
this bone has been broken by connter-stroke or even by muscular action. 
As to the cases recorded us happening by counter-stroke or confrMOiip, 
it is somewhat questionable whether they were really fractures, or* 
they might not more properly be designated as luxations. Thatthere 
exists a true joint in the junction of the first and second piece■ o the 
sternum is declared bv Maisonnenvc to be the fact in un average of three 
cases out of five; while the co-ossification of mannbrium with gladiolus he 
regards ns absolutely anomalous. (Maisonnenvc, Luxations du Sternum, 
in Archives Generates de Medecine, Jnillet, 1842.) 

“ The junction of the first sternal bone with the second, says Bedard, 
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“does not occur until near sixty years, sometimes much later, or even 
never.” (Journal de Medecine, 1820, t i. p. 17.) 

I greatly doubt if the proportion of cases in which a true joint (that is 
with double articular cartilages) occurs, be so great as Maisonneuve asserts; 
for I find no mention of such a condition in the books of anatomy, nor in 
fact in any other author; but under any circumstances it would seem more 
probable that a dislocation or a diastasis should result from a fall on the 
back, communicating the force to the sternum indirectly, than that the bony 
fibres themselves should be torn apart. And in very few of the reported 
cases, have cither the symptoms during life, or the post-mortem appear¬ 
ances rendered it certain that a fracture existed rather than a dislocation. 

The first case, which is always referred to as an instance of fracture by 
counter-stroke, is that narrated by David (occasionally quoted under the 
pseudonym of Bazille), in his prize dissertation before the Royal Academy 
of Surgery of Paris ; this was the case of a man who fell some fifty feet, 
breaking the spinous processes of two vertebne, the left thigh, and caus¬ 
ing, in the author’s words, “the separation of the first bone of the sternum 
from the second.” (David, Prize Dissertation, etc., translated by Justa- 
mond, p. 137.) This was, therefore, by the reporter’s own statement, a 
diastasis, not properly a fracture, although spoken of by the author as 
such, and frequently quoted as such by later authorities. 

Sabatier’s second case, which he refers to the effect of counter-stroke, was 
clearly a true fracture; for not only was crepitus present during life, but 
an autopsy confirmed the diagnosis (J lemoire sur la fracture du Ster¬ 
num; Mem. de VInstilut., t ii. an. vii. p. 120 el scq.); but the fact of 
counter-stroke is not very clearly established, unless the circumstance of the 
man being found lying on his back after twelve hours, be proof that lie 
originally fell in that position. The matter is still further complicated by 
the patient’s having received several violent blows with the fist before being 
thrown into the trench in which he was found. 

Holland’s case, however, quoted by Malgaigne from the Bulletin de 
Thirapeutique, t vi. p. 288, would appear to leave no room for doubt; 
in this case, the patient struck her back against a projecting body, and 
received a fracture through the middle bone of the sternum. (Treatise on 
Fractures, Packard’s edition, p. 3G5.) 

Cassan relates a case in which a man jumping from a third story win¬ 
dow, fell on his feet, aud afterwards on his back, sustaining a transverse 
fracture of the sternum. (Gas Bares, Archives de Medecine, Jan. 1S27, 
p. 82.) The whole case, however, is so briefly reported (occupying in all 
less than half a page), that it can hardly be decided positively in which 
category it should more properly be placed. 

In the case which occurred at St. George’s Hospital, in 1832 (Med.-Chi- 
rurg. Bevieic, Oct 1832, p. 53G), resulting from a fall on the head, the 
“ fracture” is said to have been “ about opposite the cartilage of the third 
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rib ” With this exception, however, the whole description of the case so 
perfectly answers to Maisonneuvc’s account of luxation (Archives de Mede- 
cine Juillet, 1842, pp. 249-280), that I should be rather inclined to place 
it in’the latter class. Two other cases, quoted by Malgaigne, I have not 
been able to refer to, and hence am not prepared to say whether they were 
fractures, or merely dislocations. 

Auran gives a case almost identical with that reported by David, and 
which he very properly designates as a diastasis. It was the case of a 
mason who fell ou his back, fracturing the spinous processes of two ver¬ 
tebra breaking also his thigh, and producing a separation of the two upper 
bones’of the sternum. Union took place in twelve days, and the man re¬ 
covered. (Journal de'Medecine, par M. A. Roux, tome xxxvi. p. 520.) 
The same author also gives a case where separation of the first and second 
bones occurred from a violent effort at lifting made with the shoulder, which 
the patient had placed under a bar, which he was using as a lever of the 
second order. An abscess over the scat of injury followed, canes ensued, 
and the trephine was twice used, with ultimate complete recovery. (Op. 
citat., p. 531.) 

A very interesting case of fracture of the sternum from muscular action 
is reported by Drs. Lucclietti and I’osta, in the Bulletino delle Scienzc 
Medici,c di Bologna, for April, 1857, in which the accident occurred dur- 
iii"- labour; here crepitus was pathognomonic of the real existence of frac¬ 
ture, and a cure ensued at the end of thirty-five days. Another case is 
referred to by the same gentleman, iu which death resulted on the fourteenth 
day, but it is not stated whether an autopsy confirmed the diagnosis. (Am. 
Journ Med. Sci., July, 1858, p. 272.) Two more cases of the same kind 
are given by Chaussior (Beeae Medicate, 1827, tome iv. p. 2C0), and Dubos 
gives a very curious case, in which a juggler, leaning backwards, and try- 
in^ to lift a great weight with his hands and teeth, felt his breast-bone sud- 
dcnly wive way. (Maladies du Sternum, Paris, 1835.) In these three cases 
the fracture took place above the articulation. Still another case is re¬ 
ported in which the bone was fractured iu its upper third from contraction 
or the diaphragm in vomiting. (Gazette dee Hopilaux, March 20, 1830.) 

I have been particular in ascertaining, when the means within my reach 
ennblcd me to do so, whether fracture really existed iu the cases reported 
as from indirect violence, or whether the injury could not more properly be 
regarded ns diastasis; for upon this we may found an important principle 

for forming our prognosis. . 

Luxation or diastasis is comparatively a slight injury, for the posterior 
ligament remaining intact, as was found in all the eases examined by Mais- 
sonnciivc (op- citat., p- 2G9, etc.), the viscera escape laceration, and there¬ 
fore if there be not some complication which proves fatal, the patient may 

lx; expected to recover. , 

Fracture, ou the other hand, is very likely to be accompanied with seri. 
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ous lesion of lungs or heartin three instances the heart itself was torn, 
while in others the pericardium only has been injnred. (Hamilton, quoted 
from M. Y. Journ. of Med., Treatise on Fractures and Dislocations, p. 
171.) Emphysema and lnemoptysis not unfrcquently accompany fracture, 
and are always alarming symptoms. Dupnytren records a case of fractured 
sternum, iu which the lesion was at the junction of the middle and lower 
thirds; the npper fragment was much depressed, and after death was found 
to have pierced the pericardium, and gone through two-thirds of the thick¬ 
ness of the wall of the right ventricle. Several ribs were also broken, and 
marked emphysema was observed. (Leyons Orales, i. i. pp. 120 and 123.) 

Now 1 believe the majority of supposed fractures, resulting from coun¬ 
ter-stroke and muscular violence, are nothing more than diastases; and 
hence, even if the swelling should be so great as to prevent our recognizing 
the condition of things hy local examination, the history of the case may 
often enable us to form a prognosis, which we could not safely do iu any 
other way. 

Mnlgnigne declares that fractures from direct violence never occur, except 
in the middle piece of the sternum; hence a blow on the manubrium would 
cause-a diastasis merely, and therefore an accident of which the results 
would probably be favourable, as in the case recorded by Auran. (Journal 
de Medecine, par M. A. Roux, tome xxxvi. p. 521.) 

Even in fractnrcs where no injury is done to the thoracic viscera, abscess 
of the mediastinal space is apt to take place, and proves a very serious 
complication; this occurred in both of Chaussier’s cases, and in thnt iu 
which vomiting was the cause of fracture. That equally serious conse¬ 
quences may follow luxation, or that they may even occur without any 
injury to the bony parietes of the chest is true; but such cases are rare. 
Lonsdale’s case of ruptured trachea, without external injury, is an example 
of this kind (Treatise on Fractures, p. 239), and similar cases are re¬ 
corded by Gossclin and Alfred Poland (Holmes’ System of Surgery, vol. 
ii. p. 380), while as lately as last January, my friend and former colleague, 
Dr. Charles C. Lee, reported to the Pathological Society of Philadelphia a 
very interesting case in which rupture of the left lung took place without 
either fracture or wound of the thoracic walls (Am. Journ. Med. Sci., 
April, 1802, pp. 419-421). These, however, are among the curiosities of 
surgical practice, and, as a rule, if the patient has escaped fracture in an 
injury to tho sternum, a favourable result may be anticipated. 

Fractured sternum, under any circumstances, is a very rare accident. 
But two cases occurred at the Middlesex Hospital in six years, and at the 
Hotel-Dieu only one in eleven years. Hamilton does not refer to a single 
case as occurring under his own observation, for the case in which he 
speaks of the ensiform cartilage being “ broken in,” was evidently a bend¬ 
ing of the cartilage, and not a true fracture. (Op. dial., p. 170.) Schenk- 
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ins emotes from Bautinas a similar case, in which, however the deformity , 
wasMigenitnl. ( Obscrv ., Lib. II. p. 322, Frankfort, 1609.) 

Prof °Gross records a case occurring in the practice of Dr. Rohrcr, of 
this city, in which the fracture was in the upper part of the hone and was 
produced, according to Prof. Gross, by muscular action though the de¬ 
scription would place it, with equal propriety, under the head of counter- 
stroke “ A distinct grating noise,” it is said, " was heard when the man 
con-bed ” This is the only case referred to by Dr. Gross, as having come 
under his own observation. (System of Sunjery, vol.... p. 167.) 

In the record of the Pennsylvania Hospital for the last ten years, I find 
but two eases previous to my own. The first was that of a labouring man, 
a-ed twenty-one, who was admitted on the 2Sth April, 18oC. The frac¬ 
ture it is stated, was at the junction of the first and second bones, a par¬ 
tial fracture, with a depression of nearly half an inch, and no injury to the 
soft parts. No apparatus was employed, and the patient left the house by 
his own request, on the eleventh day, with the deformity unreduced The 
injury was produced by a bow weighing 800 lbs. sliding upon him, and rest¬ 
ing upon the back of his neck. From the fact of this case being reported 
as a partial fracture, I take it for granted there was no crepitus; from the 
position, the absence of crepitus, the cause (indirect violence acting by 
counter-stroke), and the absence of any complication whatever, I have no 

doubt this was really an example of diastasis. 

In the second case, the fracture was near the middle of the sternum, with 
no injury to the soft parts around the seat of fracture. This patient was 
also a labouring man, aged twenty-one, who entered the house on August 
ICth 1858, having fallen from the height of three stones, striking Ins oms 
on a sand heap. The fracture was transverse, and the upper fragment de¬ 
pressed a quarter of an inch; it was treated by means of adhesive strips 
completely surrounding the thorax, the patient being kept in a recumbent 
posture, and he was discharged cured on the thirtieth day. This was a 
very rare case, the fracture being in the middle of the hone, and yet pro¬ 
duced by indirect violence. P , 

1 am very kindly permitted by my former colleague Dr. Lee, to refer to 
a case which has recently occurred in his ward, and which he reported to 
the Philadelphia Pathological Society on the 25th of June, 1SG2. In this 
ease, which was complicated by fracture of the humerus and of several 
costal cartilages of the same side, the separation took place immediately 
below the junction of the first and second pieces. The lower fragment was 
bevelled from above downwards, and from behind forwards, and the upper 
fragment correspondingly in an opposite direction The patient was an old 
man who had fallen from a considerable height through an open hatchway, 
and was picked np after several hours, and brought to the hospital in a 
dyin- condition. In this case emphysema was very well marked, and the 
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man expiring shortly after his admission, an autopsy, at which I was pre¬ 
sent, revealed the fracture as described above. 

The following may be regarded as almost positive evidences of the exist¬ 
ence of fracture, viz., the presence of crepitus, the situation of the injury 
being below the junction of the first and second bones, or the fact of the 
upper overlapping the lower portion. In diastasis, the lower fragment 
almost always rises in front of the upper, as it is drawn up by the action 
of the ribs in breathing, while the upper having lost its attachments, re¬ 
mains fixed. In some cases the swelling may be so great as to prevent cre¬ 
pitus being perceived, even if it were present; the depression may be in the 
upper fragment; and the seat of injury may lie so near the junction of the 
first and second bones, as to cause a doubt as to the true condition. Now, 
if the injury have resulted from direct violence, we can tell at once whether 
it be a fracture or dislocation, from the history; if the force has been ex¬ 
erted on the upper bone, it is a dislocation, for fracture from direct violence 
never occurs in that part; if, on the other hand, the force has been exerted 
on the middle bone, we may safely assume it to be a fracture, for disloca¬ 
tion has seldom, if ever, resulted from such a cause. 

In a case where the injury is from indirect violence, the diagnosis is not 
so certain ; the prima facie probability is in favour of dislocation, and if 
there be no haemoptysis, emphysema, or other visceral complication, we 
would be still more inclined to this view; but should an opposite state of 
things exist, we might properly consider it to be a true fracture. 

The prognosis of diastasis if uncomplicated by other injuries is favoura¬ 
ble ; that of fracture much more doubtful. 

The treatment of fractured sternum as regards the bone itself is simple 
enough; we should endeavour to reduce the deformity, and keep the parts 
at rest by bandages, adhesive strips, or any other plan that may suggest 
itself. The constitutional treatment as laid down in the books is actively 
antiphlogistic; that there are cases in which bleeding may be not only 
justifiable but absolutely necessary, of course I shall not pretend to deny; 
but I am very sure that in the case of my patient such a course would have 
been followed by serious, if not fatal consequences, and I firmly believe that 
his life was saved by the unsparing use of carbonate of ammonia. 

Various plans have been proposed for elevating the depressed bone: re¬ 
duction can generally be effected by pressing on the ribs, bending the spine 
over a cushion or bolster, or by similar methods; but in some cases all 
these plans fail. French surgeons have suggested cutting down and intro¬ 
ducing elevators, trephining, the use of a blunt hook, etc.; but even if 
these methods should succeed in removing the displacement, it would be 
far from certain that the deformity would not return ; and the harm re¬ 
sulting from the conversion of a simple into a compound fracture would 
be very considerable. I should be governed by the same rules ns in a frac¬ 
ture of the skull with depression ; if there were already an external opening, 
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I should remove any loose fragments, and endeavour by nppropriate means 
to restore the parts depressed to their natural position: but in the case of 
n simple fracture I should hesitate very much before resorting to any such 
heroic mode of practice. 

JCor should we trephine even if an abscess of the mediastinal space 
should occur; for if the abscess were merely behind the sternnm, the symp¬ 
toms would lie too obscure to justify the operation ; nnd if it were more 
extended, it would point between the ribs at one or the other side, and 
might be'opcncd with almost no risk to the patient. That the mediastinal 
space can be cat into without injury to the pleura is shown by many cases, 
among others by one which came under my own observation. (Am. Journ. 
Med. Sci. for Jan., 1802, p. 04.) 

Professor Gibson, formerly of the University of Pennsylvania, has 
several times trephined for abscess beneath the sternum, but concludes his 
remarks on the subject in the following words: “Experience, however, 
has taught me latterly that the operation of the trephine jnst referred to 
is seldom productive of lasting benefit. In patients upon whom I have 
operated I have found the caries to return, nnd eventually death has taken 
place—apparently from phthisis puhnonnlis.” (Inst, and Tract, of Sur¬ 
gery, vol. i. p. 253.) 

jlalgaigne records one case each of longitudinal and of splintered frac¬ 
ture ; the latter from his own observation, the former quoted from Barran. 
Ploncquet quotes two cases of longitudinal fracture, one from Kraemer nnd 
one from Meyer, in which it is stated that the injury resulted from pressure, 
(ex pressione corporis ), and that union did not take place. (Ploncquet, 
Literature Med. Digcsla, vol. iv. p. 81.) 

I have said nothing about fracture of the ensiform cartilage, because, 
though spoken of by Gibson nnd other systematic writers, I can Cud no 
instance of it on record. Ilnmilton’s case already referred to does not 
seem to have been properly a fracture. 

Philadelphia, July 2C, 1S62. 


Art. VI.— Some Experiments on Poisoning with the Vegetable 
Alkaloids. By J. II. Salisbury, M. D. 

Of the detailed action of the vegetable alkaloids, cither in medicinal or 
poisonous doses, upon the animal system, we know too little. There is 
enough, however, known to warrant the statement, that there is no class 
of bodies destined to occupy a more important place in onr materia medica, 
nnd none through which (when properly administered) we can more readily 
influence diseased conditions—functional or organic. 



